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57 ABSTRACT 

A proceSS for preparing transparent, pigmentary quinacri 
done compounds and Solid Solutions thereof comprises 
combining a premilled, Sub-pigmentary powder containing 
at least one unsubstituted or Substituted quinacridone or a 
derivative thereof with a sufficient amount of moderately 
concentrated Sulfuric acid to form a slurry, then agitating this 
Slurry in the presence of an organic liquid which is immis 
cible or only partially miscible with the slurry and which is 
effective in deagreggating and improving the crystallinity of 
the pigment, for an effective length of time to convert the 
Sub-pigmentary unsubstituted or Substituted quinacridone or 
Solid Solution thereof to a transparent, pigmentary form. 

20 Claims, No Drawings 
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PROCESS FOR PRODUCING TRANSPARENT 
PIGMENTARY QUINACRIDONES BY ACID 

SWELLING OF PREMILLED 
SUBPIGMENTARY QUINACRIDONES IN 
THE PRESENCE OF AN ORGANIC LIQUID 

This application claims the benefit under 35 U.S.C. 
119(e) of U.S. Provisional Application Ser. No. 60/032,338, 
filed Dec. 4, 1996. 

The present invention relates to a proceSS for producing 
transparent pigmentary quinacridones by acid Swelling of 
premilled Sub-pigmentary quinacridones in the presence of 
an organic liquid. 

BACKGROUND 

If the particle size of a pigment is made Sufficiently fine, 
it will appear transparent The popularity of metallic and 
mica finishes in the automotive industry ensures that the 
demand for highly transparent pigments (i.e. those of Small 
particle size) will continue for the foreseeable future. 

Transparent pigments are usually produced by reducing 
the particle size of a crude pigment during the finishing 
operations. The processes employed to obtain Small particle 
Size pigments include dispersion milling and High 
Turbulence (HT) drowning among others. Preparing trans 
parent pigments by dispersion milling is well known in the 
art and is described for example in U.S. Pat. Nos. 2,402,167, 
3,030,370 and 4,088,506. Preparing transparent pigments by 
HT drowning is also well known and is described for 
example in U.S. Pat. Nos. 3,326,918, 3,607,336 and 3,681, 
100. These processes are expensive and ecologically unde 
Sirable. Consequently alternative routes to transparent 
pigments, and in particular transparent quinacridone 
pigments, are desirable. 

In HT drowning, a pigment direct from Synthesis, i.e. 
without particle size reduction, is dissolved completely in 
concentrated Sulfuric acid and precipitated in pigmentary 
particle Size by drowning the resulting Solution into water 
under high shear conditions. The desired crystal size is 
obtained by controlling the temperature and the mixing 
turbulence during the drowning and through the use of 
growth inhibitors. Since drowning quinacridone pigments 
from acid tends to yield the C. and B crystal phases, this 
finishing method is unsuitable for preparing Y-phase quina 
cridone products. 

The production of 3-phase quinacridone pigments by HT 
drowning requires the presence of a B-phase director, often 
an aromatic Sulfonic acid. HT drowning therefore has a 
negative impact on the environment Since it requires neu 
tralization of the spent Sulfuric and aromatic Sulfonic acids. 
The aromatic Sulfonic acids are most often prepared by 
Sulfonation of an aromatic hydrocarbon with Sulfuric acid, 
the former being a potential Source of air pollution. 
Furthermore, aromatic Sulfonic acids are known to des 
ulfonate in a dilute aqueous acid medium at elevated tem 
peratures giving the corresponding aromatic hydrocarbon. 
These conditions often arise in waste treatment, again pro 
Viding a potential Source of pollution. Additionally, the cost 
of the large amount of acid, together with that of the base to 
neutralize it, exerts a heavy financial burden on this type of 
processing. 

In dispersion milling, the particle size of a crude pigment 
is reduced by grinding it, for example in a roller mill with 
Steel grinding media. This grinding is generally carried out 
in the presence of four to five times the pigment weight of 
hydrated aluminum Sulfate (alum) or other salt. The pigment 
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2 
in the alum mill powder grows with relative uniformity 
when the alum is extracted with dilute Sulfuric acid. Because 
the pigment is never fully dissolved, the crystal phase of the 
crude pigment is preserved and transparent B and Y-phase 
products can be made. However, the cost of this proceSS is 
also high Since the alum must be neutralized and then 
becomes part of the Suspended Solids to be disposed of in the 
waste Stream. Consequently a new process that reduces or 
eliminates the use of Sulfuric acid, aromatic Sulfonic acids or 
alum is desirable. 

One way to reduce particle size more economically is by 
grinding a crude pigment with a reduced amount of Salt This 
process has been termed “premilling”. However, premilled 
powder is unsatisfactory as a pigment Since the particle size 
is reduced to a Sub-pigmentary, nearly amorphous State. To 
make a useful product it must be further processed. A 
Successful process based on premilling requires a controlled 
deaggregation-recrystallization Step. In copper phthalocya 
nine pigment finishing, one way this has been achieved is by 
acid Swelling. See for example U.S. Pat. No. 3,051,720. 
Acid Swelling or permutoid Swelling is a process that has 

been known for years in copper phthalocyanine pigment 
manufacture. According to this process a premilled pigment 
powder is contacted with Sulfuric acid at an acid concen 
tration Such that an equilibrium exists between the proto 
nated and unprotonated pigment Species. Small pigment 
particles are generated when this equilibrium is shifted in the 
direction of the unprotonated Species. Attempts to use this 
type of process for quinacridone pigments lead to products 
having the undesirable C. crystalline phase. However it has 
been demonstrated in U.S. Pat. No. 4,247,695 that the 
pigment phase of quinacridones can be controlled by judi 
cious control of the acid concentration. Nevertheless, pig 
ments produced according to this procedure are not com 
pletely deaggregated. They therefore show undesirable 
dullness and tinctorial weakness versus pigments prepared 
by the conventional routes. 

It is known that acid Swelling in moderately concentrated 
acid can be used to produce transparent quinacridone pig 
ments. Specifically, Small particle Size B-quinacridone can 
be produced from premilled non-pigmentary B-quinacridone 
by acid Swelling. Control of the acid concentration is critical 
to prevent conversion to B-quinacridone and to control the 
particle size. When acid Swelling is used to make Solid 
Solutions comprising quinacridone, quinacridonequinone, 
dihydroquinacridone or their Substituted derivatives, the 
acid Strength must be low enough that it does not dissolve 
any of the individual components and thus destroy the Solid 
Solution. 

The advantage of an acid Swelling proceSS Over HT 
drowning lies mainly in the lower amount of acid required. 
In acid Swelling the pigment to acid ratio can be as low as 
about 1:1 compared to typical HT-drowning at a pigment to 
acid ratio of about 1:7.4. In the latter case the higher amount 
and the use of concentrated Sulfuric acid are essential Since 
the acid must completely dissolve the pigment to produce 
the narrow particle Size range that affords the most desirable 
pigment properties. In the former case use of lower acid 
Strength avoids phase changes that would occur if the acid 
Strength were Sufficient to dissolve the pigment to any 
appreciable degree. Additionally, Substantially less acid is 
required. 

Pigments produced by acid Swelling are often weak in 
tinting Strength and exhibit an undesirable dullneSS in color. 
This is a result of failure to deaggregate the premilled 
powder completely. Standard procedures for increasing the 
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level of deaggregation include extending the Swelling time 
and/or increasing the temperature. However these proce 
dures can be impractical or may lead to undesirable side 
reactions. 

It is known that treatment of a premilled quinacridone or 
phthalocyanine pigment with a separate organic liquid in the 
presence of an aqueous base and a Surfactant improves the 
crystallinity of the pigment particles and results in increased 
pigment tinting Strength. See, for example U.S. Pat. No. 
4,541,872. However these pigments are generally opaque. It 
is also known that conditioning of a quinacridone or diox 
azine violet pigment with acid may be usefully followed by 
a separate treatment with a Solvent to give pigments that are 
commercially acceptable. See U.S. Pat. No. 4,804,417 and 
JP 92/O1462. 

It has now been discovered that acid Swelled transparent 
quinacridone pigments can be produced which have a much 
higher level of deaggregation if a Separate organic phase is 
present during the acid Swelling Step. This results in a 
pigment with higher tinting Strength and a more desirable 
intense hue. Other pigment properties are Similar to those of 
commercially available transparent HT-drowned quinacri 
done pigments. Thus, a proceSS has been found for preparing 
transparent, pigmentary quinacridone compounds and Solid 
Solutions thereof, which process comprises combining a 
premilled, Sub-pigmentary powder containing at least one 
unsubstituted or Substituted quinacridone or a derivative 
thereof with a Sufficient amount of moderately concentrated 
Sulfuric acid to form a slurry, then agitating this slurry in the 
presence of an organic liquid which is immiscible or only 
partially miscible with the slurry and which is effective in 
deagreggating and improving the crystallinity of the 
pigment, for an effective length of time to convert the 
Sub-pigmentary unsubstituted or Substituted quinacridone or 
Solid Solution thereof to a transparent, pigmentary form. The 
Slurry may advantageously incorporate Surfactants and pig 
ment growth inhibitors. The Subsequent workup Steps typi 
cally include ripening the pigment, which consists of dilut 
ing the pigment slurry to about 20% acid strength with water 
and Stirring for a period of time at a predetermined 
temperature, recovering the organic phase by distillation and 
Separating the quinacridone pigment by filtration, followed 
by Washing the pigment free of acid with water. The isolated 
preSScake may be dried directly to a toner or Surface treated 
by known procedures to improve dispersibility, rheological 
characteristics etc. 

DETAILED DESCRIPTION OF THE 
INVENTION 

This process is applicable to the preparation of 
transparent, pigmentary quinacridone compounds wherein 
the quinacridone compound is an unsubstituted or Substi 
tuted quinacridone or a Solid Solution containing an unsub 
Stituted or Substituted quinacridone. Such compounds and 
Solid Solutions which comprise a quinacridone and/or Sub 
Stituted quinacridone and a quinacridonequinone or dihyd 
roquinacridone are known per se. The quinacridone com 
pounds which are used in the process of U.S. Pat. No. 
4,247,695 are also suitable for use in the process of the 
present invention. 

The quinacridone compounds to which the present inven 
tion is applicable are quinacridones of the formula I, dihy 
droquinacridones of the formula II and quinacridonequino 
nes of the formula III 
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II 

III 

O O 

and mixtures thereof, where R,R,R,R,Rs and R are 
independently, hydrogen, fluorine, chlorine, bromine, alkyl 
or alkoxy. 

Organic liquids which are either insoluble in water or can 
be made to form a separate phase by Salting out and which 
cause quinacridone particles to grow from the low crystal 
linity State of a premilled pigment powder to a pigmentary 
grade material can be used in the process of the present 
invention. Some Suitable organic liquids are disclosed in 
U.S. Pat. No. 4,541,872. 

Preferred organic liquids for use in the present invention 
include alcohols with 4-12 carbon atoms, Such as n-butanol, 
n-pentanol, n-hexanol, cyclohexanol and octyl alcohol, and 
ketones with 5-8 carbon atoms Such as cyclohexanone, 
2-pentanone and methyl isobutyl ketone (MIBK). The use of 
n-pentanol and Similar alcohols is especially preferred. 
Although branched alcohols may be employed, they are not 
as practical Since they are prone to dehydration under 
Strongly acidic conditions and cannot be fully recovered. 
This makes them economically less desirable. 
The amount of organic liquid is not critical So long as a 

separate phase is formed. It may range from 1 to 30% by 
weight, based on the weight of the pigment in the premilled 
powder. Although amounts greater than 30% are not 
harmful, they are unnecessary and merely add to the Solvent 
recovery costs. Preferred amounts are 3 to 20%, with the 
most preferred amounts being from 3 to 15% by weight, 
based on the weight of the pigment. 

The term “premilled quinacridone” is intended to include 
crude unsubstituted and Substituted quinacridones and 
derivatives thereof which are finely milled in the presence of 
an inert grinding medium Such as balls or rods, with or 
without the addition of an inorganic Salt Such as Sodium 
Sulfate or hydrated alum. This treatment may advanta 
geously take place in the presence of Surfactants or growth 
inhibitors known in the art. The presence of large amounts 
of Salt for the grinding is not necessary. 
The particle Size of a premilled quinacridone pigment is 

affected by the amount of inorganic Salt used. Amounts of 

  

  



5,919.299 
S 

salt that are useful range from 10 to 90% based on the weight 
of pigment, the remainder being the pigment and/or growth 
inhibitor. The amount of Salt to use depends upon the Salt 
itself. For example, leSS alum than Sodium Sulfate is required 
to produce a pigment of the same particle size. The amount 
of Salt to use also depends on the pigment particle size 
desired. Larger amounts of Salt generally give pigments of 
Smaller particle size. The time required for premilling also 
depends on the particle size (Sub-pigmentary) that is desired. 
It is usually 16 to 24 hours, but it may be 30 hours or more. 
The most desirable and useful premilled quinacridone 

powder will be determined by ajudicious balance of milling 
time, ratio of Salt to pigment and the presence and amount 
of growth inhibitors. This can be determined for any par 
ticular quinacridone pigment or pigment mixture by routine 
experimentation. 

The premilled quinacridone powder is mixed with a 
Sufficient amount of moderately concentrated Sulfuric acid to 
form a slurry. The strength of this sulfuric acid will vary 
depending on the pigment being conditioned, but is gener 
ally in the range of 35 to 65% by weight. 
The moderately concentrated Sulfuric acid used is 

obtained by dilution of Standard commercial grade Sulfuric 
acid that is nominally of 96% strength with water. The 
weight ratio of the acid to the pigment, on an “as is', i.e. 
nominal 96% basis, is advantageously in the range of 4-1 to 
1, preferably in the range of 2.0-1.0 to 1 and most preferably 
1.9–1.3 to 1. A low acid/pigment ratio is important from both 
an economic and ecological Standpoint. A ratio of 1.5 parts 
of concentrated Sulfuric acid to 1 part of pigment is typically 
used in the present process. This compares with a typical 
ratio of 7.4 parts of concentrated Sulfuric acid that is 
required to completely dissolve 1 part of a quinacridone 
pigment for HT drowning. 

For acid Swelling to obtain the B form of unsubstituted or 
substituted quinacridone, an acid strength of 50 to 60% by 
weight of Sulfuric acid is desirable, with 51-57% by weight 
being preferred and 52 to 54% by weight being most 
preferred. At lower acid Strengths less particle growth is 
observed; while phase conversion and an increased amount 
of the undesired C-quinacridone is observed at higher acid 
concentrations. 
To prepare Solid Solutions which contain quinacridone 

pigments, the acid strength must be low enough that it does 
not appreciably dissolve any of the individual components 
and destroy the actual or potential Solid Solution. For Solid 
solutions containing about 25% of quinacridone and 75% of 
2,9-dichloroquinacridone by weight, the most preferred acid 
concentration is in the range of 57 to 60% by weight, i.e. less 
than that required to dissolve Substantial quantities of the 
quinacridone. For Solid Solutions containing 
quinacridonequinone, Such as a Solid Solution containing 
Y - quin a crid one, quin a crid one quin one and 
dihydroquinacridone, the most preferred acid concentration 
is in the range 38 to 42% by weight. 

The temperature during the acid Swelling Step is advan 
tageously in the range of 40 to 90 C, with 50 to 80 C being 
preferred and 65 to 75 C being most preferred. One will 
appreciate that at lower temperatures higher acid concen 
trations can be employed. Thus, to obtain the B-form of 
quinacridone, at 40 C., acid concentrations of up to about 
60% can bring about deaggregation of the premilled quina 
cridone powder without Significant conversion of the pig 
ment to undesired C-quinacridone. 

It is desirable to use one or more Surfactants during the 
inventive acid Swelling to obtain a more readily Stirrable 
Slurry medium. The Surfactants may also function as growth 

15 

25 

35 

40 

45 

50 

55 

60 

65 

6 
inhibitors. Cationic Surfactants and particularly quaternary 
ammonium compounds are especially useful for this pur 
pose. Representative examples of these include tetraalky 
lammonium compounds Such as disoyadimethylammonium 
chloride, ditallow-imidazolium quaternary Salt, cetyltrm 
ethylammonium bromide, quatemized polyoxyethylene 
cocoamine, tallowtrimethylammonium chloride, tetradecyl 
trimethylammonium chloride, dodecyltrimethylammonium 
chloride, hexadecyltrirnethylammonium chloride, octade 
cyltrimethylammonium chloride, benzyltrimethylammo 
nium chloride and benzyltributylammonium chloride. Such 
compounds are known in the art and are commercially 
available from a number of Sources. See McCutcheon's 
Emulsifiers cc Detergents, 1994 North American Edition, 
MC Publishing Co., Glen Rock, N.J. Nonionic surfactants 
also have some utility but are less preferred The amount of 
surfactant is generally 1 to 25% by weight based on the 
amount of pigment being used, with the preferred amount 
being 1 to 15% and the most preferred amount being 1 to 
10% by weight. 

Pigment particles produced by the inventive proceSS may 
conveniently incorporate growth inhibitors known in the art. 
Such growth inhibitors may include quinacridone Sulfonic 
acids, pyrazolyl - methyl quin a crid one, 
dimethylaminopropylquinacridone monosulfonamide, 
dimethylaminopropylquinacridonedisulfonamide, and 
2-phthalimidomethylguinacridone. These growth inhibitors 
may be added during the premilling Step and/or during the 
acid Swelling Step. Amounts as Small as 1 to 4% by weight 
based on the pigment are effective in producing Smaller 
particle size pigments. Quinacridone Sulfonic acid is espe 
cially preferred since it conferS advantages in particle size 
growth inhibition, provides good application properties and, 
in addition, gives a lower Viscosity Slurry during the acid 
Swelling Step. The pigments may also be extended with 
agents that improve their dispersibility, Such as abietic acid 
and its Salts. 
By the completion of the Swelling Step a very thick Slurry 

is obtained. In order to handle this and to retard further 
undesirable crystal growth, the mixture is diluted with water, 
preferably to an acid strength of about 20% by weight and 
ripened for a period of time, advantageously at an elevated 
temperature. This dilution also facilitates further processing. 
The mixture is stirred until a smooth uniform slurry is 
obtained. It is preferred to carry out this period of agitation 
at temperatures of from 70 to 95 C, although any tempera 
ture from 25 to 100 C can be employed. The time for the 
ripening Step is not critical and may typically be from 30 
minutes to one hour or even longer. On completion of the 
ripening Step, the pigment can be isolated by known proce 
dures. During the ripening Step any iron particles which are 
Sheared off in the premilling Step and become part of the 
premilled powder are completely dissolved. Thus they are 
eliminated as water Soluble salts in the filtrate when the 
product is isolated. 
The following examples illustrate the inventive process. 

However the invention is not limited thereto. 

Example 1 
A premilled powder is prepared by mixing 10.9 kg of 

crude B-quinacridone with 2.7 kg of anhydrous Sodium 
sulfate and 544.3 g of 2-phthalimidomethylguinacridone for 
24 hours in a ball mill. 
A 1 liter flask equipped with a Dean Stark trap, a 

condenser, a mechanical Stirrer and a thermometer is 
charged with water (99 cc.) and concentrated Sulfuric acid 
(117 g.). The resulting solution is cooled to 68–72° C. and 
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DuoquadTM T-50 (2.4 g., 50%, Akzo Chemicals Inc.) is 
added, followed by quinacridonemonosulfonic acid (11.0 g. 
of a Solution made by holding quinacridone (48 g.) in 
concentrated sulfuric acid (720g.) for 3 hours. at 85° C). 
Then n-pentanol (4.0 g) is added followed by the above 
premilled powder (100 g.) The thick Swelling mass is stirred 
for 3 hours at 68-72 C. At the end of the hold period water 
(272cc) is added. Then the reaction mass is heated to 88-89 
C. and stirred for 1.5 hours. The pentanol is removed by 
steam distillation and the reaction mass cooled to 35° C. The 
resulting slurry is filtered and thoroughly washed with hot 
water. The X-ray pattern of the isolated pigment is typical of 
a Small particle size B-quinacridone. The average particle 
Size for this pigment is estimated by the line broadening of 
the 6.520 peak FWHM (Full Width at Half the Maximum 
height). Absolute particle size is measured by electron 
microScopy. By rubout in a lithographic varnish, the pigment 
shows a transparent masstone and a violet color in an ink 
diluted with TiO. 

X-ray analysis indicates that the percentage of undesired 
C-quinacridone in the product decreaseS as the level of 
n-pentanol increases. Use of 5% n-pentanol gives a com 
pletely deaggregated product as indicated by a rubout tinting 
Strength essentially equal to that of HT-drowned product. 
Changing the timing of the pentanol addition from the 
beginning of the acid Swelling to the ripening Step results in 
a greatly increased C-quinacridone content. Increasing the 
amount of n-pentanol from 5% to 15% has two effects: it 
Substantially Suppresses the formation of C-quinacridone 
and also increases the dispersibility as measured by rubout. 
On comparison with a commercial violet pigment manu 

factured by HT-drowning (Ciba-Geigy's RT-201-D, Colour 
Index, Pigment Violet 19), the new product is comparable in 
transparency and dispersibility. 

Example 2 
A mixture of 8.16 kg of crude B-quinacridone is mixed in 

a ball mill with 5.44 kg of anhydrous sodium sulfate and 
244.8 g. of 2-phthalimidomethylguinacridone for 24 hours. 
The procedure of Example 1 is followed. Under these 
conditions a Smaller particle size pigment with increased 
transparency compared to that of Example 1 is obtained. 

Example 3 
A mixture of 2.18 kg of crude Y-quinacridone, 7.4 kg of 

quinacridonequinone and 1.31 kg of dihydroquinacridone is 
mixed in a ball mill with 2.72 kg of anhydrous sodium 
sulfate for 30 hours to prepare a premilled powder. 
A 1 liter flask equipped with a Dean Stark trap, a 

condenser, a mechanical Stirrer and a thermometer is 
charged with water (119 cc) and concentrated Sulfuric acid 
(81 g.). The resulting solution is cooled to 68–72° C. and 
Duoquad T-50 (2.4 g. 50%, Akzo Chemicals Inc.) is added. 
Then n-pentanol (4.0 g) is added followed by the above 
premilled powder (100 g). The thickswelling mass is stirred 
for 3 hours at 68–72°C. At the end of this period water (272 
cc) is added, the reaction mass heated to 88-89° C. and held 
for 1.5 hours. The pentanol is removed by steam distillation 
and the reaction mass cooled to 85 C. The resulting slurry 
is then cooled to 35 C., filtered and thoroughly washed with 
hot water. The resulting pigment has a gold color. By 
comparison of its X-ray diffraction pattern with that of the 
individual components, it is clear that a homogeneous Solid 
Solution is formed. By rubout in a lithographic varnish, the 
pigment shows a transparent masstone. It exhibits a gold 
color with excellent light and weather fastneSS when dis 
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8 
persed in a commercial paint System and Sprayed in a 
metallic finish. 

Example 4 

A mixture of 5.9 kg of crude Y-quinacridone, 4.2 kg of 
quinacridonequinone and 0.77 kg of dihydroquinacridone is 
mixed in a ball mill with 2.72 kg of anhydrous sodium 
sulfate for 22 hours. The procedure of Example 3 is followed 
and affords a maroon pigment having a Small particle size. 
On comparison of the X-ray diffraction pattern with that of 
the individual components it is clear that a Solid Solution is 
largely formed. The degree of Solid Solution formation in 
this Sample is intermediate between that of the excellent 
solid solution formed by HT-drowning and that formed by 
dispersion milling, both of which give commercially accept 
able products. By rubout in a lithographic varnish, the 
pigment shows a transparent masstone and a maroon color 
when finished in a metallic paint. 

Example 5 

A mixture of 2.72 kg of crude Y-quinacridone and 8.16 kg 
of 2,9-dichloroquinacridone is mixed in a ball mill with 2.72 
kg of anhydrous Sodium Sulfate for 26 hours to prepare a 
premilled powder. A 1 liter flask equipped with a Dean Stark 
trap, a condenser, a mechanical Stirrer and a thermometer 
meter is charged with water (86 cc) and concentrated Sul 
furic acid (124 g.). The resulting solution is cooled to 68-72 
C. and Duoquad T-50 (2.4 g. 50%, Akzo Chemicals Inc.) is 
added. Then n-pentanol (4.0 g.) is added followed by the 
above premilled powder (100 g.). The thick Swelling mass is 
stirred for 3 hours at 68-72 C. At the end of this period 
water (272 cc) is added and the reaction mass heated to 
88-89 C. and stirred for 1.5 hours. The pentanol is removed 
by steam distillation and the reaction mass cooled to 35 C. 
The resulting pigment slurry is separated by filtration and 
washed with hot water. The product is a Small particle size 
magenta Solid Solution. Rubout in a lithographic varnish 
shows the pigment is a close approximation of Solid Solution 
magentas made by dispersion milling, and has good trans 
parency and color Strength. 

Example 6 
Solvent-based Paint Formulation 
1. Pigment Dispersion: 
A pint jar is charged with 26.4g. of the pigment compo 

Sition of Example 1, 66.0 g of a commercial acrylourethane 
resin, 14.4 g of a dispersion resin and 58.2 g of Xylene 
(thinner). The mixture is milled using 980 g. of grinding 
media for 64 hours to prepare a pigment base containing 
16% pigment and 48% solids at a pigment to binder ratio of 
O.5. 

2. Aluminum Base: 

An aluminum base is obtained by mixing 405 g. of 
aluminum paste (SPARKLE SILVER 5242-AR from 
SILBERLINE) with 315 g. of an acrylic dispersion resin and 
180g. of an acrylic resin in a quart can with an air mixer at 
Slow to medium speed until lump-free (1–2 hours). 

3. Metallic Clear Solution: 

A nonaqueous dispersion resin (1353 g.), a melamine 
resin (786.2 g.), Xylene (144.6 g.), a UV screening Solution 
(65.6 g.) and an acrylourethane resin (471.6 g.) are added in 
the order given and mixed thoroughly with an air mixer for 
15 minutes. A premixed Solution (89.0 g) of an acid catalyst 
(to promote curing) and 90.0 g. of methanol are added with 
continued mixing. 
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4. Metallic Paint Formulation: 

A basecoat paint consisting of 7.1% pigment and 54.4% 
solids with a pigment to binder ratio of 0.15 is prepared by 
mixing 35.5 g. of the pigment dispersion of Example 1, 5.1 
g. of aluminum base, 5.3g. of a nonaqueous dispersion resin 
and 54.1 g of a metallic clear Solution. 

Aluminum panels treated with gray acrylic primer are 
Sprayed with two coats of the basecoat paint to a film 
thickness of 15-20 microns on a dry film basis. The two 
coats are separated by an interval of 90 seconds (commonly 
referred to as a 90 second flash) to allow the thinner to 
evaporate at room temperature. After a further flash of 3 
minutes, an acrylic clear topcoat is applied by Spraying two 
coats (90 second flash between coats) to a film thickness of 
37-50 microns on a dry film basis. The panels are dried for 
10 minutes at room temperature and baked at 120° C. for 30 
minutes. 

The resulting coating is an attractive, intense color with 
excellent two-tone in metallic paint Systems. Two-tone is the 
degree of color change when the viewing angle is changed 
from horizontal to 5 or less from the vertical and is very 
desirable from a styling viewpoint. The pigment shows good 
Viscosity and is comparable in every respect to Monastral(F) 
Violet R RT-201-D (Colour Index, Pigment Violet 19) from 
Ciba-Geigy Corp. 

What is claimed is: 
1. A process for preparing transparent, pigmentary quina 

cridone compounds and Solid Solutions thereof, which pro 
ceSS comprises combining a premilled, Sub-pigmentary 
powder containing at least one unsubstituted or Substituted 
quinacridone or a derivative thereof with a Sufficient amount 
of moderately concentrated Sulfuric acid to form a Slurry, 
then agitating this slurry in the presence of an organic liquid 
which is immiscible or only partially miscible with the 
Slurry and which is effective in deagreggating and improving 
crystallinity of the pigment, for an effective length of time 
to convert the Sub-pigmentary unsubstituted or Substituted 
quinacridone or Solid Solution thereof to a transparent, 
pigmentary form. 

2. A process according to claim 1, wherein the organic 
liquid is an alcohol with 4 to 12 carbon atoms or a ketone 
with 5 to 8 carbon atoms. 

3. A process according to claim 2, wherein the organic 
liquid is n-butanol, n-pentanol, n-hexanol, cyclohexanol, 
octyl alcohol, cyclohexanone, 2-pentanone or methyl isobu 
tyl ketone. 

4. A process according to claim 3, wherein the organic 
liquid is n-pentanol. 

5. A proceSS according to claim 1, wherein the amount of 
organic liquid is from 1 to 30% by weight, based on the 
weight of the pigment. 

6. A process according to claim 5, wherein the amount of 
organic liquid is from 3 to 20%. 

7. A process according to claim 1, wherein the unsubsti 
tuted or Substituted quinacridone is an unsubstituted or 
Substituted quinacridone of the formula I, a dihydroquina 
cridone of the formula II, a quinacridoneduinone of the 
formula III 
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or a mixture thereof, where R, R., R., R., Rs and R are, 
independently, hydrogen, fluorine, chlorine, bromine, alkyl 
or alkoxy. 

8. A process according to claim 1, wherein the weight 
ratio of Sulfuric acid to the Sub-pigmentary powder is in the 
range of 4-1 to 1-1, based on concentrated Sulfuric acid. 

9. A process according to claim 8, wherein the weight 
ratio of the acid to the pigment is 2.0-1 to 1-1. 

10. A process according to claim 1, wherein the Strength 
of the moderately concentrated Sulfuric acid is 35 to 65% by 
weight. 

11. A proceSS according to claim 1, wherein the premilled 
Sub-pigmentary powder comprises quinacridone or a Sub 
Stituted quinacridone and the concentration of the Sulfuric 
acid is 50 to 60% by weight. 

12. A process according to claim 1, wherein the premilled 
Sub-pigmentary powder comprises about 25% of quinacri 
done and 75% of 2,9-dichloroquinacridone by weight and 
the concentration of the Sulfuric acid is 57 to 60% by weight. 

13. A process according to claim 1, wherein the premilled 
Sub-pigmentary powder comprises Y-quinacridone, quinac 
ridoneduinone and dihydroquinacridone and the concentra 
tion of the sulfuric acid is 38 to 42% by weight. 

14. A process according to claim 1, wherein the tempera 
ture of the slurry during agitation is in the range of 40 to 90 
C. 

15. A process according to claim 14, wherein the tem 
perature is 50 to 80 C. 

16. A process according to claim 15, wherein the tem 
perature is 65 to 75 C. 

17. A process according to claim 1, wherein the slurry 
further contains a Surfactant. 

18. A process according to claim 17, wherein the Surfac 
tant is a quaternary ammonium compound Selected from the 
group consisting of disoyadimethylammonium chloride, 
ditallow-imidazolium quaternary Salt, cetyltrimethylammo 
nium bromide, quatemized polyoxyethylene cocoamine, tal 
lowtimethylammonium chloride, tetradecyltrimethylammo 
nium chloride, dodecyltrimethylammonium chloride, 
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hexadecyltrimethylammonium chloride, octadecyltrimethy 
lammonium chloride, benzyltrimethylammonium chloride 
and benzyltributylammonium chloride. 

19. A proceSS according to claim 1, wherein the slurry 
further contains a growth inhibitor. 

20. A process according to claim 19, wherein the growth 
inhibitor is Selected from the group consisting of quinacri 

12 
done Sulfonic acids, pyrazolyl-methylguinacridone, 
dimethylaminopropylquinacridone monosulfonamide, 
dimethylaminopropylquinacridonedisulfonamide, and 
2-phthalimidomethylquinacridone. 


